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SYSTEM AND METHOD FOR ABLATING 
TISSUE 

BACKGROUND 

1. Field 
The present disclosure relates generally to an electrosurgi 

cal system and method and, more speci?cally, to a system and 
method for ablating impenetrable abnormal tissue. 

2. Description of the Related Art 
The use of radiofrequency electrodes for ablation of tissue 

in a patient’s body is known. In a typical situation, a radiof 
requency electrode having an elongated, cylindrical shaft 
with a portion of its external surface insulated is inserted into 
the patient’s body. The electrode typically has an exposed 
conductive tip, which is used to contact body tissue in the 
region where the heat lesion or ablation is desired. The elec 
trode is connected to a radiofrequency power source that 
provides radiofrequency voltage to the electrode, which, in 
turn, transmits the radiofrequency current into the tissue near 
its exposed conductive tip. This current usually returns to the 
power source through a return electrode, which may comprise 
a large area conductive contact connected to an external por 
tion of the patient’s body. This con?guration has been 
described in various scienti?c articles, such as, for example, a 
research paper by Cosman, et al., entitled “Theoretical 
Aspects of Radiofrequency Lesions in the Dorsal Root Entry 
Zone,” Neurosurgery, December 1984, Vol. 15, No. 6, pp 
945-950, and a research paper by Goldberg, et al. entitled 
“Tissue Ablation with Radiofrequency: Effective Probe Size, 
Gauge, Duration, and Temperature and Lesion Volume”Acad 
Radio., 1995, Vol. 2, No. 5, pp 399-404. Radiofrequency 
lesion generators and electrode systems such as those 
described above are commercially available from Radionics, 
Inc., located in Burlington, Mass. 

It is also known to use radiofrequency electrodes to ablate 
tumors. However, certain types of tumors, such as some solid 
tissue tumors typically cannot be easily penetrated with medi 
cal instruments (e.g., biopsy needles, electrodes, etc.) and 
therefore cannot be directly ablated. Conventional practices 
to solve this issue involve ablating healthy tissue surrounding 
the tumors, which tend to ablate the impenetrable tumors in 
the process. Such procedures have undesirable consequences, 
such as delocalized damage to surrounding healthy tissue. 

SUMMARY 

The present disclosure provides for a system and method 
for ablating tissue. In particular, the disclosure is directed to 
ablation of tumors that cannot be penetrated by ablation elec 
trodes. Initially, an ori?ce is created within the tumor to 
accommodate an ablation electrode. The ablation electrodes 
are then inserted into the tumor through the corresponding 
ori?ce and the tumor is ablated. 
An electrosurgical system and method for performing an 

electrosurgical procedure are disclosed. The electrosurgical 
system includes a high frequency generator to supply energy, 
the generator including one or more electrical connections. 
The system also includes one or more instruments con?gured 
to be inserted into tissue of the patient’s body having a hard 
ened tissue volume. The instruments are con?gured to pen 
etrate the hardened tissue volume to create at one or more 
ori?ces de?ned therein. The instruments are also con?gured 
to selectively encapsulate one or more active electrodes that 
are coupled to the electrical connections. Each of the elec 
trodes has an elongated shaft terminating in an exposed, con 
ductive tip. The electrodes are con?gured to be inserted into 
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2 
the tissue of the patient’s body and into the hardened tissue 
volume through the ori?ces to subsequently apply energy 
from the high frequency generator to the exposed, conductive 
tip to induce a coherent heating effect in the hardened tissue 
volume from power deposition therein, thereby producing a 
heat ablation volume in the hardened tissue volume. 

According to another aspect of the present disclosure, a 
method for performing an electrosurgical procedure is dis 
closed. The method includes the steps of providing an instru 
ment con?gured to removably encapsulate an active electrode 
disposed on an elongated shaft. The active electrode is 
adapted to couple to an electrical energy source and includes 
an exposed, conductive tip. The instrument is con?gured to 
penetrate a hardened tissue volume to create at an ori?ce 
de?ned therein. The method also includes the steps of insert 
ing the instrument into a hardened tissue volume to create the 
ori?ce de?ned therein and removing the instrument from the 
active electrode. The method further includes the steps of 
inserting the active electrode into the ori?ce de?ned in the 
hardened tissue volume and activating the active electrode to 
apply energy from the electrical energy source to induce a 
coherent heating effect in the hardened tissue volume from 
power deposition therein thereby producing a heat ablation 
volume in the hardened tissue volume. 

According to a further aspect of the present disclosure, an 
ablation probe is disclosed. The ablation probe includes an 
active electrode having an elongated shaft and being adapted 
to connect to an electrical energy source. The probe also 
includes a boring device con?gured to removably encapsulate 
said at least one active electrode. The boring device is con 
?gured to penetrate a hardened tissue volume to create an 
ori?ce de?ned therein such that, after removal of the boring 
device, the active electrode can be subsequently inserted into 
said ori?ce and activated to induce a coherent heating effect in 
the hardened tissue volume from power deposition therein 
thereby producing a heat ablation volume in the hardened 
tissue volume. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other aspects, features, and advantages of 
the present disclosure will become more apparent in light of 
the following detailed description when taken in conjunction 
with the accompanying drawings in which: 

FIG. 1 is a schematic block diagram of a monopolar elec 
trosurgical system; 

FIG. 2 is a schematic block diagram of an embodiment of 
an electrosurgical system according to the present disclosure; 

FIG. 3 is a ?ow diagram illustrating a method according to 
the present disclosure; and 

FIG. 4 is a schematic block diagram of instruments for 
penetrating tissue according to the present disclosure; and 

FIG. 5 is a schematic block diagram of another embodi 
ment of an electrosurgical system according to the present 
disclosure. 

DETAILED DESCRIPTION 

Embodiments of the present disclosure are described 
herein below with reference to the accompanying drawings. 
In the following description, well-known functions or con 
structions are not described in detail to avoid obscuring the 
present disclosure in unnecessary detail. 

FIG. 1 is a schematic illustration of an electrosurgical 
system con?gured for a monopolar procedure, such as abla 
tion of tumors. The system includes an active electrode 1 and 
a return electrode 19 for treating tissue of a patient P. Elec 
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trosurgical RF energy is supplied to the active electrode 1 by 
a generator 16 via a cable 10 allowing the active electrode 1 to 
ablate, cut or coagulate the tissue. The active electrode 1 is 
typically part of the surgical instrument held by the surgeon 
and applied to the tissue to be treated. 

In monopolar electrosurgery, the active electrode 1 delivers 
radio frequency energy from the electrosurgical generator 16 
to the tissue and a return electrode carries the current back to 
the generator. The return electrode 19 is typically remotely 
placed relative to the active electrode 1 under the patient P to 
return the energy from the patient P to the generator 16 via a 
cable 20. 

The generator 16 includes input controls (e. g., buttons, 
activators, switches, etc.) for controlling the generator 16. 
The controls allow the surgeon to adjust power of the RF 
energy, waveform, and other parameters to achieve the 
desired waveform suitable for a particular task (e. g., cutting, 
coagulating, etc.). The active electrode 1 may be incorporated 
into a hand piece that includes controls for adjusting output of 
the generator 16. 

The hand piece may be disposed between the generator 16 
and the active electrode 1 on the cable 20 and may include a 
plurality of input controls that may be redundant with certain 
input controls of the generator 16. Placing the input controls 
at the hand piece allows for easier and faster modi?cation of 
RF energy parameters during the surgical procedure without 
returning to the generator 16. The hand piece and the elec 
trode 1 may also be incorporated into a single instrument, e.g. 
a surgical pencil, with the electrode 1 being disposed at a 
distal end of the hand piece. An exemplary embodiment of an 
electrosurgical instrument having a hand piece and an active 
electrode is disclosed in a commonly owned U.S. patent 
application Ser. No. 11/198,473 entitled “Electrosurgical 
Pencil With Improved Controls” which is hereby incorpo 
rated by reference herein. A footswitch may also be con 
nected to the generator to control energy delivery during 
monopolar procedures. 

FIG. 2 shows an embodiment of the electrosurgical system 
in accordance with the present disclosure, wherein the system 
comprises one or more active electrodes arranged in a coher 
ent cluster electrode system E. The cluster electrode system E 
comprises a plurality of electrodes 1, 2 and 3, that are inserted 
into an organ OR, which may represent any organ in a human 
body. The distal ends 4, 5 and 6 of the electrodes 1, 2 and 3, 
respectively, are uninsulated and conductively exposed so 
that electrical currents induce heating within the tissue or 
organ OR. A targeted volume of tissue T is shown in sectional 
view, which may represent, for example, a tumor or other 
abnormality in a human body. 

The electrodes 1, 2 and 3, are coupled by wires or cables 10, 
11 and 12, as shown, to a generator 16. The generator 16 may 
be any suitable radiofrequency or high frequency type of 
generator. The generator 16 has control elements, illustrated 
generally by block 17, which may, for example, increase the 
radiofrequency power output to the electrodes, control tem 
perature when the cluster electrode system E or satellite sen 
sors comprise temperature sensors, monitor or control imped 
ance, power, current, voltage, or other output parameters. The 
generator 16 may include a display provision, illustrated by 
block 18, within the generator 16 or as a separate system for 
providing a display of heating parameters such as tempera 
ture for one or more of the electrodes, impedance, power, 
current, or voltage of the radiofrequency output. Such indi 
vidual display readings are illustrated by the reference letters 
R1, . . . to RN. 

The return electrode 19 is also shown and may be placed in 
contact with the skin of a patient or the external surface of the 
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4 
organ OR with a connection 20 to the generator 16. More than 
one return electrode 19 may be used to maximize contact with 
the patient and thereby minimize the chance of onsite tissue 
damage. 
The electrodes 1, 2 and 3, in accordance with one exem 

plary embodiment, include rigid shafts having distal ends 4, 5 
and 6 that may be easily inserted into the body tissue. Each 
electrode 1, 2 and 3 terminates in a removably engageable 
tissue-penetrating pointed tip, respectively, 4a, 5a and 611 on 
the distal ends 4, 5, and 6 thereof. The distal ends 4, 5 and 6 for 
each electrode 1, 2 and 3 comprise conductive metal and are 
connected to connection cables 10, 11 and 12, respectively, 
which ultimately connect to the generator 16. 
By way of one speci?c example, the generator 16 may be a 

radiofrequency generator having a frequency range between 
about 100 kHz to several hundred mHz. An example of such 
a generator is the lesion generator available from Radionics, 
Inc., of Burlington, Mass., which has a power output ranging 
from several watts to several hundred watts, depending on the 
clinical application. 

According to the present disclosure and illustrated in FIG. 
2, the distal ends 4, 5 and 6 may be energized to the same 
radiofrequency voltage potential from generator 16. The clus 
ter of electrodes in essence becomes, in effect, a larger, coher 
ent electrode comprising the individual distal ends 4, 5, and 6. 
Thus, the overall heating effect is similar to that accomplished 
by one large, single electrode. With the cluster electrode 
system of the present disclosure, the individual distal ends 4, 
5 and 6 tend to cause less trauma to tissue, thus limiting 
hemorrhaging when the distal ends 4, 5 and 6 of the electrodes 
1, 2 and 3 penetrate the organ OR because of their smaller 
size. Yet when they are connected to a coherent, parallel 
voltage level, they represent an effectively much larger elec 
trode. In this way, larger heat volumes, and therefore ablation 
sizes, may be achieved. 
As an illustration, a targeted volume (e.g., tumor T) is 

shown in FIG. 2. It may be desired to ablate the tumor T by 
fully engul?ng the tumor in a volume of lethal heat elevation. 
The tumor T may be, for example, a tumor that has been 
detected by image scanner 30. CT, MRI, or ultrasonic image 
scanners may be used, and the image data is transferred to 
computer 26. As an alternate example, an ultrasonic scanner 
head 15 may be disposed in contact with OR to provide an 
image illustrated by lines 15A. A data processor 16 may be 
connected to display devices to visualize the tumor T and/or 
ablation zone 8 in real-time during the ablation procedure. 
The image representation of the scan may be displayed on 
display unit 21, which may, for example, be a CRT screen. 
Slice renderings through the organ OR may be displayed in 
window 22 to represent the size and position of the tumor T. 
Placement of the electrode distal ends 4, 5 and 6 may be 
predetermined based on such image data as interactively 
determined by real-time scanning of organ OR. The elec 
trodes 1, 2 and 3 are typically inserted into the tissue by a 
freehand technique using a guide block with multiple tem 
plate hole, or by a stereotactic frame or by frameless guid 
ance, e.g., by stereotactic instruments made by Radionics, 
Inc., of Burlington, Mass. A stereotactic guide is shown sche 
matically by element 100. Guide holes such as 102 for elec 
trodes 1, 2 and 3 aim the electrode(s) 1, 2 and 3 to a desired 
targeted position based on image data. 
As shown in FIG. 2, a cluster of electrodes 1, 2 and 3 is 

connected to the same radiofrequency voltage from generator 
16. As mentioned above, the electrodes 1, 2 and 3 act as an 
effectively larger electrode and the relative positions and 
orientations of the electrodes 1, 2 and 3 enable the surgeon to 
ablate varying volumes of tissue. For example, the dashed line 
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represents the ablation isotherm in a sectional view through 
organ OR. Such an ablation isotherm may be the surface 
achieving temperatures of approximately 50 degrees or 
greater. At that temperature range, sustained for about 30 
seconds to several minutes, tissue cells are typically ablated. 
The shape and size of the ablation volume illustrated by 
dashed line 8 may accordingly be controlled by the con?gu 
ration of the electrode cluster, the geometry of the exposed 
distal ends 4, 5 and 6, the amount of RF power applied, the 
duration that the power is applied, the cooling of the elec 
trodes, etc. 

The system E also includes a coolant supply 37 that pro 
vides cooling ?uid (e.g., saline solution at or below room 
temperature) to the electrodes 1, 2 and 3 to remove heat 
generated therein. Coolant supply 37 is controlled by a com 
puter 26 based on a plurality of feedback signals (e.g., mea 
sured tissue impedance and/or temperature). The coolant 
?uid ?ows through an internal cavity de?ned in electrodes 1, 
2 and 3 thereby withdrawing heat from the electrodes 1, 2 and 
3 as well as the surrounding tissue during activation. The 
coolant ?uid ?ows to the electrodes 1, 2 and 3 through a 
coolant supply line 39. 

With continued reference to FIG. 2, tumor T may in certain 
instances be dif?cult to penetrate by simply pushing the elec 
trodes 1, 2 and 3 into the tumor. As mentioned above, the 
distal ends 4, 5 and 6 of electrodes 1, 2 and 3 include remov 
ably engageable tissue penetrating tips 4a, 5a and 6a disposed 
thereon. These boring devices or tips 4a, 5a and 6a are made 
of hard, substantially rigid material and are con?gured to 
encapsulate each distal ends 4, 5 and 6. The tips 4a, 5a and 6a 
allow the surgeon to force the instrument into the tumor T to 
create ori?ces in the tumor T for subsequent ablation. The tips 
4a, 5a and 611 may be electrically conductive, ultrasonic or the 
like to facilitate penetration of the tumor T. The tips 4a, 5a and 
611 may also be operatively coupled to a laser or ultrasonic 
element to facilitate penetration of the tumor T as shown in 
FIG. 4. In particular, a laser drill may be used to create precise 
incisions for the ori?ces 31, 32 and 33. The tips 4a, 5a and 611 
may also be chemically enhanced to facilitate insertion of the 
tips 4a, 5a and 6a through the hardened tissue volume. 

FIG. 4 shows selectively engageable tips 4a, 5a and 6a with 
distal ends 4, 5 and 6 of the electrodes 1, 2 and 3, respectively. 
The tips 4a, 5a and 611 may engage the distal ends 4, 5 and 6, 
respectively using any suitable mechanical means (e.g., 
threads, interlocking mechanisms, etc.). The tips 4a, 5a and 
611 may also be operably connected to a power source 40 
con?gured for supplying energy to the tips 4a, 5a and 6a, 
which is then converted to corresponding energy (e.g., laser 
or ultrasonic) by the tips 4a, 5a and 6a. The tips 4a, 5a and 611 
may be connected to the same energy source as the active 

electrodes 1, 2 and 3, i.e., generator 16, may be computer 
controlled and/ or may be separately connected to an alterna 
tive energy source depending upon a particular purpose. The 
tips 4a, 5a and 611 may also be separately activatable relative 
to the active electrodes or may be activated through activation 
of the active electrodes, e.g., the RF energy may be converted 
to an alternate energy source to penetrate the hardened tissue 
volume. Those skilled in the art will appreciate that to apply 
laser energy the tips 4a, 5a and 611 may include additional 
components for focusing the beam (e.g., lenses). In order to 
convert ultrasonic energy at the tips 4a, 5a and 6a, it may be 
necessary to employ additional components, e.g., transduc 
ers, ultrasonic probes, etc., which are within the purview of 
those skilled in the art. 
A computer and/or visual display may be used to regulate 

the depth of the ori?ce while penetrating the tumor T. The 
same or different components may be used to regulate the 
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6 
ablation volume as well. The depth and ablation volume may 
be regulated automatically by the computer based on a variety 
of suitable feedback measurements. 
The tips 4a, 5a or 611 may also include a chemical coating 

orbe con?gured to allow the infusion of a chemical substance 
to facilitate penetration of the tumor T. Ori?ces in the tumor 
T may be created by ablating portions of the surface of the 
tumor T using specially con?gured tips 4a, 5a and 611 that 
contact the shell 35 and create arcing between each tips 4a, 5a 
and 6a and the surface of the tumor T. In other words, the tips 
4a, 5a and 6a are con?gured to concentrate energy at the 
points to bore ori?ces 31, 32 and 33 in the tumor T, which are 
subsequently advanced into the tumor T to a desired ori?ce 
depth. 

Other energy delivery devices may be used to create the 
ori?ces 31, 32, 33. These devices may be distinct and separate 
from the electrodes 1, 2, 3 and may be introduced into the 
organ OR prior to ablation to create the ori?ces 31, 32, 33. 
Envisioned energy delivery devices may include laser drills 
and ultrasonic probes. Other mechanical and/or chemical 
devices that are attachable to the active electrodes may be 
used to create the ori?ces 31, 32, 33, such as, for example, a 
drilling device or a syringe depositing a chemical substance 
suitable for destroying tissue of the tumor T. Still other sepa 
rate drilling or boring devices are also envisioned that will 
create ori?ces in the hardened tissue volume, which do not 
necessarily attach to the active electrodes 1, 2 and 3. 
Once the tumor T has been successfully penetrated by the 

tips 4a, 5a and 6a, the surgeon removes the instruments from 
the tumor and removes the tips 4a, 5a, and 6a and reinserts the 
electrodes 1, 2 and 3 into the tumor to ablate the tumor T as 
mentioned above. 

FIG. 3 shows a method according to the present disclosure 
to ablate such tumors T. In step 110 ori?ces 31, 32 and 33 are 
created within the tumor T. As mentioned above, the ori?ces 
31, 32 and 33 may be created in a variety of ways. The depth 
of the ori?ce may also be computer controlled and regulated. 

In step 111, the ori?ce boring device(s) are removed from 
the ori?ce and/or from the active electrode(s). In step 112, the 
electrodes 1, 2, 3 are inserted into the ori?ces 31, 32, 33, 
respectively. The depth of insertion of the electrodes 1, 2, 3 
into the tumor T may be monitored via the window 22 show 
ing the slice view of the organ OR. Optimum positioning of 
the electrodes 1, 2 and 3 within the tumor T and in particular 
the electrode tips 4, 5 and 6 allows for ef?cient ablation of the 
tumor T without destroying surrounding healthy tissue of the 
organ OR. 

In step 114, the tumor T is ablated by supplying electro 
surgical RF energy from the generator 16 to the electrode tips 
4, 5 and 6. Parameters of the electrosurgical RF energy may 
be adjusted manually and/or automatically via the help of the 
computer 26. For instance, tissue parameters may be input 
into the computer 26, which then calculates optimum energy 
application parameters (e.g., power, duration application, 
etc .). Energy application parameters may be loaded automati 
cally based upon measured tissue properties (e. g., initial mea 
sured tissue impedance). 
The ablation step 114 may include one or more stages 

wherein energy is applied to the tumor T in sequences. After 
an initial sequence, the electrode tips 4, 5, 6 are rearranged 
(e. g., adjusting depth, creating new ori?ces in the tumor T and 
inserting the electrodes 1, 2, 3) to modify the ablation volume. 
This may be repeated until a desired ablation volume is 
achieved. 

Another embodiment of the present disclosure is further 
illustrated in FIG. 5 wherein a grasping instrument 50 is used 
to stabilize the tumor T within the organ OR. The grasping 
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instrument 50 includes two or more jaw members 52, 54, 
which are used to grasp the tumor T and hold the tumor T in 
place. This stabilizes the tumor T and prevents the tumor T 
sliding out of place as ori?ces 31, 32 and 33 are created or as 
the electrodes 4, 5 and 6 are inserted therein. The grasping 
instrument 50 may be an endoscopic deployable instrument 
or an open instrument. The step of grasping the tumor T may 
be performed prior to or concurrently with drilling of the 
ori?ces 31, 32 and 33. 

The present disclosure may be adapted for use with a 
bipolar electro surgical arrangement wherein active and return 
electrodes are disposed in relative proximity to each other. 
One or more of the electrodes 4, 5 and 6 is con?gured as an 
active electrode and one or more of the remaining electrodes 
4, 5 and 6 is con?gured as a return electrode. The electrodes 
4, 5 and 6 are inserted into the tumor T in the manner dis 
cussed above; however, energy is provided to some of the 
electrodes while allowing other electrodes to act as return 
electrodes. Utilizing the electrodes 4, 5 and 6 in a bipolar 
fashion allows for the formation of non-circular shaped 
lesions. This is particularly useful in ablating abnormally 
shaped relatively impenetrable tumors. 
The described embodiments of the present disclosure are 

intended to be illustrative rather than restrictive, and are not 
intended to represent every embodiment of the present dis 
closure. Various modi?cations and variations can be made 
without departing from the spirit or scope of the disclosure as 
set forth in the following claims both literally and in equiva 
lents recognized in law. 

What is claimed is: 
1. An electrosurgical system, comprising: 
a high frequency generator including at least one electrical 

connection; 
at least one instrument including; 

a plurality of electrodes, each of the plurality of elec 
trodes including an elongated shaft having an 
exposed, conductive distal end coupled to the at least 
one electrical connection such that each electrode of 
the plurality of electrodes is energized at a same 
radiofrequency voltage potential from the high fre 
quency generator; and 

a plurality of removably engageable, tissue-penetrating 
tips each having a closed distal end con?gured to be 
inserted into tissue of a patient’s body having a hard 
ened tissue volume and con?gured to penetrate the 
hardened tissue volume to create a plurality of ori?ces 
de?ned therein, wherein each of the tips are remov 
ably engageable with the at least one instrument using 
at least one of a threadable or interlocking connection 
and each of the tips selectively encapsulates the con 
ductive distal end of each of the plurality of elec 
trodes; 

wherein the plurality of electrodes are con?gured to be 
inserted into the tissue of the patient’s body and into 
the hardened tissue volume through the plurality of 
ori?ces to subsequently apply energy from the high 
frequency generator to the conductive distal ends to 
induce a coherent heating effect in the hardened tissue 
volume from power deposition therein thereby pro 
ducing a heat ablation volume in the hardened tissue 
volume; and 

a computer con?gured to selectively regulate an insertion 
depth of the at least one instrument to selectively adjust 
a depth of the plurality of ori?ces. 
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2. An electrosurgical system according to claim 1, wherein 

each of the tips are is selected from the group consisting of a 
laser, an ultrasonic tissue penetrating element and a chemi 
cally-enhanced tip. 

3. An electrosurgical system according to claim 1, wherein 
each electrode of the plurality of electrodes includes an inter 
nal cavity con?gured for circulation of a coolant ?uid sup 
plied by a coolant supply. 

4. An electrosurgical system according to claim 1, wherein 
the computer con?gured to regulate the energy from the high 
frequency generator to adjust the heat ablation volume. 

5. An electrosurgical system according to claim 1, further 
comprising a grasping instrument that stabilizes the hardened 
tissue volume within the patient’s body. 

6. An electrosurgical system according to claim 1, wherein 
the distal ends of the plurality of electrodes are coupled to a 
generator con?gured to supply a parallel voltage level. 

7. A method for performing an electrosurgical procedure 
comprising the steps of: 

encapsulating exposed, conductive distal ends of a plural 
ity of electrodes with removably engageable, tissue 
penetrating tips each having a closed distal end, wherein 
each electrode of the plurality of electrodes is disposed 
on an elongated shaft of at least one instrument con?g 
ured to penetrate a hardened tissue volume and each of 
the tips are removably engageable with the distal ends of 
the plurality of electrodes using at least one of a thread 
able or interlocking connection; 

coupling the plurality of electrodes to an electrical energy 
source such that each electrode of the plurality of elec 
trodes is energized at a same radiofrequency voltage 
potential from the electrical energy source; 

inserting the tips into the hardened tissue volume to create 
a plurality of ori?ces de?ned therein; 

removing the tips from the distal ends of the plurality of 
electrodes; 

inserting the distal ends of the plurality of electrodes into 
the plurality of ori?ces de?ned in the hardened tissue 
volume; 

activating the plurality of electrodes to apply energy from 
the electrical energy source to induce a coherent heating 
effect in the hardened tissue volume from power depo 
sition therein thereby producing a heat ablation volume 
in the hardened tissue volume; and 

selectively regulating a depth of insertion of the at least one 
instrument into the hardened tissue volume via a com 
puter. 

8. A method according to claim 7, wherein each of the tips 
is selected from the group consisting of a laser, an ultrasonic 
tissue penetrating element and a chemically-enhanced tip. 

9. A method according to claim 7, wherein each of the tips 
is selected from the group consisting of a laser and an ultra 
sonic tissue penetrating element that is connected to the elec 
trical energy source. 

10.A method according to claim 7, wherein each of the tips 
is selected from the group consisting of a laser and an ultra 
sonic tissue penetrating element that is connected to a sepa 
rate electrical energy source. 

11 . A method according to claim 7, wherein each of the tips 
is selected from the group consisting of a laser and an ultra 
sonic tissue penetrating element that is connected and inde 
pendently activatable from the at least one active electrode. 

12. A method according to claim 7, further comprising 
circulating a coolant ?uid through an internal cavity of each 
electrode of the plurality of electrodes. 
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13. A method according to claim 7, further comprising 
automatically regulating the energy from the electrical energy 
source to adjust the ablation volume via a computer. 

14. A method according to claim 7, further comprising 
stabilizing the hardened tissue volume Within the patient’s 
body. 

15. A method according to claim 7, Wherein the distal ends 
of the plurality of electrodes are coupled to a generator con 
?gured to supply a parallel voltage level. 

16. An ablation probe, comprising: 
a plurality of electrodes, each electrode of the plurality of 

electrodes having an elongated shaft, the plurality of 
electrodes being adapted to connect to an electrical 
energy source such that each electrode of the plurality of 
electrodes is energized at a same radiofrequency voltage 
potential from the electrical energy source; 

a plurality of removably engageable, tissue-penetrating 
boring devices each having a closed distal end and each 
being con?gured to selectively encapsulate a distal end 
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of one electrode of the plurality of electrodes, Wherein 
each of the boring devices includes at least one of a 
threadable or interlocking connection for removably 
engaging With each of the distal ends of the electrodes, 
the boring devices are con?gured to penetrate a hard 
ened tissue volume to create a plurality of ori?ces 
de?ned therein such that, after removal of the boring 
devices, the plurality of electrodes can be subsequently 
inserted into the plurality of ori?ces and activated to 
induce a coherent heating effect in the hardened tissue 
volume from power deposition therein thereby produc 
ing a heat ablation volume in the hardened tissue vol 
ume, Wherein each of the removably engageable boring 
devices includes a laser. 

17. The ablation probe according to claim 16, Wherein the 
distal ends of the plurality of electrodes are coupled to a 
generator con?gured to supply a parallel voltage level. 

* * * * * 


